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(54) PICTURE FORMING DEVICE AND METHOD FOR 
GENERATING GRADATION PATTERN 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a picture forming 
device in which a load required for the plotting of 
gradation can be greatly reduced, and a high speed 
operation can be attained. 

SOLUTION: A plotting part 13 performs plotting by using 
plotted data held in a plotted data holding part 12, and 
writes the data in a page buffer 15. And. when the 
generation of gradation is instructed, the plotting part 
13 calls a gradation generating part 14. The gradation 
generating part 14 uses a vector in the direction of 
change of a transferred color and the information of 
colors at the start and end points, sets plural adjacent 
band-shaped areas vertical to a straight line connecting 
the start point with the end point whose inside color 
values are made uniform, and finds a cross point between 
the boundary of the band-shaped area and a scanning 
line as the changing point of the color. The changing 
point of the color and a color between the changing 
points are sequentially found for each scanning line so 
that the gradation pattern of the scanning direction can 



be formed. — 
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0. Wiy'iynvvr\t.\^^i^9t(Dffyy'-=y3y/^ 

^->$rffij$b. ^^-f >/\*->7r©f*}§&#!ibT<ill 
o Z. h^^^ft^m^v^ 1 JiV^biijJc^ 6 ©V^rtXd^ 

111*^8) y^T— >3>/'t^'->$jt^-r-5y7 

T-->3 >1«^i:bTfi5ii¥®±0'<i7 h;i'0J6*i:i^ 
^0 2 ^Oj^^M t KJSjiS i:i^.'^St?©fe«I*<A:'3 ^ n, 
fey^T— >3 >'tt«lC«!oTii'7X-V3 >y'X:J'-> 
«r4^-rSi7'9x— >3 >A^'->4j5£5^telci3l.»T. 

*|6llCiej^c**T 1 ^^tllC^ttsy^x— >3 W'^^' 
->Sr3fe^b. Kl*2E^IC*3»t-5i^5x— >3>A^' 

:3V^TfT;&:5 c: t^^Sit-r-Si'^T^— >3 >/^^-> 

111^^9] H3isy^5"-->3>if?s^ffli,iTHaste 
icfeffl*i^{b-r -5 ^ X- V 3 ^ - > ^^ig-r-s t 

g^#0tgtH3l2y^5r-v'3>1i^tbT4;^e, 

f^m-hVcmt^z-t-yzi^n. gjEMj^©fis©fiLgc*D 
iEii3K©fi$ ©0iMa&i) viaB3S^i«««©«#©fiig 

*^^.J*:©»«ffi^©«|faT0jE»i£r^2£«±©ffiJSlc: 
^ttb. !EgSbfcaa!l*Mil2^lffl:g©^giclD^Tt3) 
<j:i:Jc<fc-3T, i^^±©6©^ft;-r-5Al?&«l** 
j&scits^at-rsit^^a iciai^©i^7r->'3 > 

[il*aiO] WIHii'^x— >3 >1Sffl*fflt>Tmfia 
Jfi;^i:«^«:tg^<iIiSJC^itTiE-©rtgB©feM*<l^-i: 
3i£-5*l»©l5!fft-rs^ttffiiaic J; 0 H«iB2iI«lc»-DT«s 
>!rlce{i*i^fl:-r5i^7x— >3 >A^'->$SST'& 

^rt©55.^* 1 ^2E^±©fe©^-fh;-rs.'*it b. taSJS 

Bi®«E©«#fi!:ttfcfci^?)eM$^4e>^isic(i. 

35 *.©^^ i: tfctf -r i t It J; o T*J6-5 ;i 
.h-rsifjj^^B i;:E®©i?'5x— >3 yi\i>-y^^-n 

m. 

->S:ffiJtbT43$. m^yy'-i^ay/^f'-y^JiU 
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[0 0 0 1] 

St* ^ ^ ^ ^ ^ mm^^^m^ ^u^o^y^f-y 

[0 0 0 2] 

[0 0 0 3 J 5:Sf^^V7 h'^xTTfi^i^erT^a-if^ 20 

y^v:x.-7.^m\^x^y^'-yB y(r>m%^nu^x 
ib(D:^mi)^U\.^;it\zBmt^. '^^(Dify^-y^y 

^%^-"D(o-n^t.\.x\x. m7.\m\zwixxmt^\z^ 
omfs.^mwL^^s^vr-Dr^ Lxm^xmmt^tu~z> 
rc^m^^tmvxv^^^ c<D^vu^--ymmmm\z 
J:^fmt(Dmm\t. <-ymmnmmmm\zt^x^ 
^f3i^M^<Dmrrf)m^^^t\fs.\\ ^(Dtz^, yvy^ 30 
mx\tifyy'-y3 y/\3^-y^^^r^rzi^{z^±y^ 

[0 0 0 4] ^(o^oummiznL. y^jy^mxify 
5^-5/3 y^^m^^:^mmx\mm¥8 - 7 2 3 1 
7^jimf3i^izm^^tix\^^^. ^<D:^m\t. -<-ym 
^mm<DE,m<D-'^tLxi/yy'-yB y\zmt^w.m 
^mxL. z.n^m^'r^m\z\tAyi7^yr:7y\itL 

Xifyy'-yayj^i^^-y^Mmb. mmLtcifyy'- 

V3 y^^^-y^mmM^mm(Dm^xmKim^:it 

\f^z.tf)^xt^. Lf)^L. mmm^^^tffA\f\mwLo 
i^^y'-yBy/\^-y^-m^mLxid\^^xf)^i^mm 
mmz^r^x^owL^tcib. mmMmxu^^^mf^cD^^ 
xiinr^!i^^mf)^$>^. ^tc. z.<D:^m\z^\.^x\t. - 
^m<omm^yy'-y3ymmt^rzi^\z. ^mmo 

a/h;i^ttffi^^:tlC^cO^#^DDA (D i g i t a 
1 Differential Analyzer)^ 



[0 0 0 5] 

^\z&^xu:^tirzh<Dx\ ^<Dmm^i^t\simm&(o 
^mzj:':,xi/yy'-yB yomm^^mr^tth 
\z. ^yy'-y3y0mm\zf}^f)^^^^^±m\zmmb 
x^mit i^tzmmmfSLmm^mm-r^ z.t^^^t-r^ 

h<DX$>^, 
[0 0 0 6] 

mm^m9k'r^rzib(D^m ^^mommm^^m 

mmmm^irtLX^yy'-yayiD^^iim^i^ 
ti^t. t&m^mit^yy^-ya y^^^^^i^z):iji^ 

(^&mmtmtt^j^.tmf^.x(D&m^^yy'-yB ymm 
tLxmr. ifyv'-ysy^^^^it. 
^rirz^yy'-yBymn^m\r^x. iE6^.^R.^.^«s^ 
^mzmmx^(D\^m(D&mi)^i^-tu^m^<Dmii^T 
^wiRmmzj^t). mmz'B-oxik^iz&mi^^^itT^ 
^y^-yByn^-y^^Wt^f)K ^(omz. ^y 
'r-yByn^-y^mm'r^mmw$.\z^\^x\t. ^ 
^^o:f]mzmm^m^m$.\z^^n^m^:^m'AW^ 

LT»0<, Z.<D^^^^^^mz^\^X^f^'oX^y'f 
-yBy/^i^-y^^^r^. ^fz. :^^m<D^yy'- 

yByn^-y^^'^mz^\^^xhWimx:hK^. 
U^t\z. ^^Wi<D')jmz^y^-yByn^-yy^^ 

[0 0 0 7] z.<D^o\z^^u^t\z^y^-yBy/\ 

^^y'yy\'\z±^u^y^^i.Byn^^y^^^x^ 
x^<m\iu<. ^=t^)m^^u^mn!^^i^m\zm 
^tz. ^m^^^u^mzm}b^:Lt\z^'D 

[0 0 0 8] 

m 1 <omm<Dmm^^tfy7.T-L.m^<D-m^^tya 

y^mx$>^. m^. la, 1 b(^^^-r7>hfhg 

hx>v>, ll^^^^^rSR, 1 2J^fffilix-^«}$ 
X 13(i}iliSB. 1 4\^^y^-y3y^^^^ 15 
{l-<-vA*^y7rT*^. ^lIC^-TvXxATfi. * 

^wcoiii«^^g§3;&^:^^v hu-^2\zti^m^nrzm 
myy.'rJ:.tLxmmtirzm^^Lx\^^^. ^yhu 
-^2\z\t^y'i7ym^mi a, ibmm^nx 
^0. mmm^^m3\t^yhu-^2^fyLxi7y^ 

hth^^la. lbXi^^:$nrzmiyB:/\^. ^^yh 

"y-^ 2^ifrhxmmm^i^m3\zmibn^. t^^. ^ 

y hU~'^2\Zt^m^n^^y^7>hiinm\t2-^iZ 
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ge3fei&icKg^rfsi^^^^nTi^Tt>j:i^. 
[0 0 0 9] mmm^mm3\z\t. Mm\z^i^w.m^ff 
- ^ ^^fiHIx-Jf 1 ^ 1 y \' > K ^ ji e» n^. 
> > 4 T J: 

[0 0 10] M^jf^^gg 3 . ^^Mtffgpi 1, mm 

x-^ffiJtSBl 2: MSKi 3. ^^x-v3>^^8II 
14, ^-i^/Vy^r 1 5;^j:t-;^i|Sfrte>nTVi-5. 

jtSBi 2ic^a$n^, ^^^5^-;/3>'itffi(^. fio^ 
fb:&fSiic3^iKf^^i7 h;p©S.^.^^t>-r2.<=?.^:. ^<D 

mz*z-^Lh^t.nx\^^fi<xhJ:uh(ofr^. 

\t. ^fiy^X-V3>A^-><0?^tt^> ^ 

t^Tt^fi^Tf^. ¥e^^x->^3>/^^->05j^tt(l. 
fio^fc;^f^tcMitfj: 2*<oa^-C:ffl*n/c^«c9^tt 

t^r^. -^&i^^X"'X3>A^->PBl(^^a«. -f-CD 

^(ommm^m^-^xh^mt^mom^^m^^xhrnt) 

[0 0 11] SSMx-^SJtgPl 2ii. ^^mVr^l 1 

[0 0 12] }s®ggi 3ti, ^^^tF?gf 1 if)M^mm^ 
^^^\m^t. mmy'-^^^m 1 2 \zwm^nrzm 

My'-^^^m^^X^-z^J'iyyr I 5\zmm^frf3.o. 

^fz. ^^x-v3>;^tfg^^nTi>njf. mmm 3 
iiy^x-v3>4^gBi 4^&P?u;aiL. }a®7^-^ffi 

}tSBl 2\H<0{fyy=-zyBymm^m^^X^yy'-l^3 

y^^^-r^. ^yy'-yB>f)m^^nx\.^u\^^m^ 
-^<o-<-ptmmm93tmmtmm\zmm^fTU 

^- 50 



[0 0 13] ifyy'-i^By^^^i 4(i. mm^i 3 
o5^5»fu:W$n. fiSSx-^^JtSBl 2;&^e>i/^5'-v 

3>ti«^&§t^i(0. mm^i 3f)mmmm^ffU'DX 

[00 14] C:cDmiCO*3S(Djf^^lCi5V^T. ^1E«I± 

left. i^^x-V3>'ISS^:LT#x.^n'&fe(0^fb;^ 
f^(^^i^h;PcoJ6^d^e», ^^«l±oy^5^-V3>}S 

TziEits^omi^ t^(Dm^m(o]t^^ibti\iii(Dmi^m 
mzm'r^j^x$>^ib^^^^\z^^r^cti^^xt^. 

mx^^.i^ntzm-^xh. tow^mmtiEMs^o&i^^ 
itm'^:itxmm<DmM^n^z.tf)^x^^. z<ot 
"^(D^mt. i^mz^?L^nrz2'o(D^m<om^m^h 
xn^n^^^(Dm^^m\^^xm^\z^}b^zti3^x^ 

[0 0 15] ^Tz. ^^^^±(oif^7'-y3ymmm^ 
<omfi^&m^iE>:ko)^<D^it'r^^.^^ib^\z\t. ±m 

(OJE^S^\Z^r:>Xn^nrz&(D^ih:^\^(0^i^ h)V±<D 

.^.f)^^. 't<Of^.it^^^n^mvtm^(Dm^±x(Dmm^ 
^h)i^^. ^&u<Di^^\zsis^Lrz&-^^^^m±(D^ 
yy'-ya >mmmf^0mi^^m\zmMtti^tJ:\^\ 
^(D^^m±x(D&<Dmt&m\'±. ^^mm<Di^^t^ 

/^^->m<Dms^^^ hji^^^^moi^tiz^sevrz^ 
^ ^m\zmn bxvi < z, tx^tb^ z tii^xt^. 

[0 0 16] &.±<D^o\ZhX^^brz^^y'-yBy 

\^^^ztf)^^. &mt^(o^{mm<ommft^'^±tix\.^ 
totzib. m^i:f3:9i^m^fTUt)U<xhmmm<D^ 
u$>^\^^\^^mt&i^m<Dm(D^^rz\t^mt'y>u> 

i/y.m^^±^t^Z.tf}^Xt^. ^tz. if'yy'-i^B 
[0 0 17] -<-i^j^yyr 1 5(i, fiSMSPi 3lcJ:-5 

mmmM:^m^t^, mmmw^f)mmm<Dm,m<Dm^\z 
It. 'tn'eti<om»\zid»^^m^mt^. mmm^ 
i}mm^x$>ti\:£. t&j^&mtmj^&m. ^twz&mo 

^x$>ti\t. yXDmi^j^t^-^. "ttxiz^m^mizL 
xy>mm^m^Lx^mr^. -^-i^nyyr 1 so 
^mt. ^^co^-r5>i?'Ty>j>hx>>?>4ica?. 
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[0 0 18] mi\z^'rz^xy'j:.<D-m\z^\f^W}i^m 
^ 1 (^^^<Dmm\z:ioif^^'^m^^<Dmip<D-'m^^^ 

[0 0 19] S2 ltC:feV^TTOlS^3y;6^^^<^<£lC> 

^bfc7&^s^^$:iyj^L, <—y<Dm^x$>.n^t^^\zs 
2 3\z:^v^xm^brz^'?^7bmm^iifj^^i;)^^m^'r 

^- Ifilii^^o^i^lctd:, S 2 4tCi5ViTfiSMgPl 3^ 

2 5\z^\^^x^(Dmmy=-:^^mmy'~~^^mmi 2\Z 

^SkL. ^^^-drS, ^LX. S2 l^^oT^^c^^^ 
(7)«*f^fT;S:'9. S 2 2 lc;feViT^-v<DjK^ttjib;fe 

Mommiz^-f^^mmmomi^o-m^^^yu-^^ 

-hX$>^. ^^^*fgBl lTfi51i^^;5i^^ai$n^ 

m^-^^m\^^uf}^ibmm^fifiv. :z^x\tmm^i^ 

rmo^z^L^^t. ^^^ntcmm^mmmti^xm so 

mm^'^f)^^{ELx\^^xhJ:<. -i^o^-mmmm 
S!km^.tmmzmm^fru v • 

[0 0 2 1] S3 1{C:feViT. ^i^M^^ 1 1 ii^^m^ 

nx^rcmm^i^f)^ikmmm^'^f)'^m^^nmT^. m 

3IC:feV^T. S3 2XWmvrc^Sm(Dy^(Dl^^WL 
Offl-r. S3 4lCi5ViT. S 3 2X^^Lrzt^X<D^ 

&m\z'Di^x(Dfiiimf)mTbrcf)^m^^m^hrz^. s 40 

isi)mmm(Dm^xm^^nx\^^n\i. m^-DZ^tm 
m<DWtE^m<D^mm<Dmtvx&0m^^mr^. ^ 
tc. ^-z^j^yyri ^fjmmmcoy>u>^xm^x 
$>n\t. ^^i^±<Dmm<DW^iSLmfi^iby><Dmft^i^t 
&^^^ibx&mtth{zy>mn^i^&hxm^^, 
^i\z-<--j/\yyr 1 sf)^g^m^t&^um'r^m^ 
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t&m^mzbx^}OA.n\i^\^\ i^o^^jgiJcov^T 
<Dmmf)mj'r^t. s 3 3-^m':>xm<D^^m\z^\^^ 
x<D9iim^mKiMr. s 3 2tc:fev^T#^bfc-r^T(^) 
^^m\z':)\^^xmm^mjt^t. s3 4Tc:n^^» 
Lx. i'oomm^^\zz>\^x<D!i!im^mj'r^. 
[0 0 2 2] ^^M^mi ifi^^m^^tixttcmm^'^ 

i)^m^tSm^i}X$>^m'^\Z\t. S.3 1 S 3 

^^mmtLxmmr^m<D^mtnm\zn^'r^m 

f^^S 3 2£^^como^^<b«ig(cJ:oT^t)o^<ii-« 

[0 0 2 3] S 3 5*C^$ft-&^0o^<LJIlg0C»^IC. 
^'r-V3>^iJt^^nTl^n«, jasgBi 3(iy^^ 
— >3>4^g|Sl 4<£P?U^fflT. ^^5'-S>3>:t^KgP 
14ti. fiSlix-^ffiJfgPl 2 7&^)5^^x">3>ifS 

^^\fm. mm^i 3i^mmhx\^^^^^m±x<Dm 
mmmontE^mxom^^Js^LiB^m'^^y'f—z^B > 

X$>^. Z,Z.Xl^. W^^x-V3>A^->OJ^tt 

It. &(D^{t:^mzm&u 2 ^(Dumxm^nrzW^o) 
m^tL. t<Dm^^m^\z^i^xj^Mx^Lx\^^^. 

sterns {Z:^\.^X. }^.5 1^J:Zfj^^5 2\t. ^tl^tl^ 

O^irhJV^ifyy'-i^By^^hJi^t^Z^ Z,<0^y 
x-v3>^^h;KDte.^5 \^J:Zfmj^.S 2<D^^X 

p^^^yy'-zy3>mmmi$,5 4t'r^.^rz. ^Si^ 

^3{ZMLX^yy'-z^B>mm^fTtS,oh(DtL. M 
5T(iC:<D^^S5 3^fiS88T^LTVi^, ^^^5 3 
t^yy'—i^B >}filiffi^5 4 ^CQ 2 (03^,^.0 ^ 

(0 0 2 4) S4C0S4 HCi5V^T, i^y^x-vs 
>^i7 hJU^^-^Og^TSIt^TJEjefbU, ^^^^ 
e, ^*:tCS4 2lC:feV^T> ^^t^— V3 

"g^Actr^t^, (c,-c. ) /Ac ^fh^-rn 

ti/yy'-zyB h}V(D^tSf}^ibify'f-z^3 >^ 

i7 h;i/<o^j;5^fgAg;^i^:fcJ6&n^, C(D:^mXitifyy' 
- V 3 h ;K^Jil;5^«|gld:^T[^ i; (Cfct^ T b i p 

Z(D^^:jL-^i!)im^mz^?LXhmt)U\^K ^ 

;^c. fefflcD^^^^ifsAcii, Ar3ic?5ait^ffiffi-r-5fe^rei 

[0 0 2 5] S4 3l^*5V^T, ifyy=-i^3y^^h)l 
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^m^mm^m^-rtiii^ < , s 4 3 -^^i^tciEmmo 

10 0 2 6] s4 5tc*5v^T. 'Amvtmmom^^T 
m^\i^m±\ziov^xmmmih.^.5 sd^^^o^eo^ 

fL^fS^.5 8T'*S. Z,<Dj^^S 8^m^mikmf0L(Dik^ 20 

^.^s9m'X!<Dmmz\xcose^mcti\i^\^\ 

^Tz. zLn^JLmzmn^M^m±<o&(Dmtjs. 
\t. ^^mi$.<om\z^^(o^^^murzm^m\zmKX 

VK^l^T^^n^. C(DJ^V{ZLX%i^n^&<D^ft 
jS.t&(DmU^. S4 6(C*5V^Ty^X">'3>A^'- 

[0 0 2 7] S 4 7 (143 ViT. ^O^itj^^omi^mmm 30 

7.^.5 6 ^m^rci)^m^^m^hx. mmmT)^.5 6\z 

Ig^iT. S4 S'^MtJTS 4 5. S 4 6 C9i[lS^jSt) 

9i^m<D^mi)m->x\r^^m^\z\ts 4 3\zmo. ^jii 

V. t^x(D^mz^i^xmm^nU':>x. ^^x- 
->3>^^£si5i 4(ojjig^if?7'r^. 7^*5. &^^mz 
M'r^i&m\ti&iLx$>.^rzib. ztii^^mmzmnr^ 40 

[0 0 2 8] ;i^bTi?^^x— >3>^^£aSl 4T^fi£ 
;^nfcy^x-v3>/^^^->(i^-i?A:y7r 15*:: 

4\z^'Dxmm^n. wm^nrz^--j/tyy r i 5<d 
p^mt. ww^jg^$n^^>^u>hx>$;>4ic2ij£. 

[0 0 2 91 ±m<DW)i¥^. m»m^m^^x^ib\zmm 
t*^. m6\t. wmz^3:f<D—m<Dm.mmx$>^. 
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xmibnx<^wmz^B:f\t. ;iz.x\t. meiz^-r^ 
vt^^-z^ti^mm\zJ:^xtm^nx\^^^h<otT 

^x$)^. tz^6 2\tmmmik^^^r^mm7'-^x 

12^6 6 2iC:feViT. "move to" \tt^}^.<D^ 
Kl^^Jg^UT^feD, (2 0 0, 2 0 0) ICte;^.^g^ift-r 
- " r 1 i n e t o" (iffi^figtCJ:oT^4^^&Jt^ 
L. (2 0 0, 2 0 0) (3 0 0. 2 0 0) ±X<D 
f^^. (300, 200);i(^iS (300, 100) 
c^Jl^i^, (3 0 0, 1 0 0) (2 0 0. 1 0 0) * 
XOf^^^^-r. "c 1 o s e p a t h" {^MtEO^m 

'T^^:)'^ (2 0 0. 1 0 0) 
fi^^ (2 0 0. 2 0 0) ^X0U»^nkrh<DX. ^tl 

(2 0 0. 2 0 0) ^£±0IM^^L. ilSlOO. 

1 0 ocDpg^j^tfe^ffin^^j^tt^^^TVi^s. 

[0 0 3 0] sfc. tsav6 3tmo^^<bi&ji^'r^ja 
mmt^t. ^n^mmmi3\z^^. mm^^^iz 
'*f i 1 r' (oi,^f)\ i^mmm^frtaz) t ro 

fi^«if!§;ii:<oMttx-^^ m^\t&0mntLx 

mm^^<Dm\zm^nx^xmmy''-'f^^ 
^mi 2\zmm^nx^o. "f i m" ^ -s t r o 
ke" t^^omm^'^iii^mff'^n^mizmmy'-^&im 
SSI 2d^e,^Dffl$n^. z.<Dt^. fisisx-^ffij^gj 
1 2\mom^nrzmmy'-^^\mwL:f3i\^\ 

[0 0 3 1] S6IC^Ufcfia|T«. Sai6 3T^r):P^ 

b^jg^-r^ "fill" ^^f}^^^^tix\^^^. ms 

(DS3 2i^m Oilim \Z^r>xmr)^^<VW}f^^fT:fS:y. 

s 3 2\z)^\^xmmmm0m^y=-^f}^i^^(Dmmttm 

W^^^m^H^ib. 8 3 3-53 5 \Z^\^'^X^n^n(D 

^^wz:^\fhmmmm<DW^i^m\zm^-o^\y<o&m 
m^msr^. n%mm^i^^r^s t roke^^:^^ 
^x.6n/^c«^tt. s3 6xmm^m^m\^^xm(D^m 
tnmizm'^r^mmis.^^nmv. vib^^mzmD-D 

[0 0 3 2] m6\Z^Lrzmx\i^yy'-zyByf}^f^^ 

\zmm^m^nti^. mmmi3<ommf^^\t^-i^j'{ 

>z^>4\zm^tixmi^n^. 
[0 0 3 3] ^7(^. ^^m(Dm^m^mm(Dmi(Dm: 
m(Dmm{z^\^xSi\m^!fyy'~~i^B>\zj:^mmm 



S t a r t P o i n t " VE n d P o i n t " 

TCZ^^. VS t a r t Co I o r" tSckD^ VEn 
dCo 1 o r" tCi:oTi?'^T-V3>^^ h;pcOj&v^^. 

e t g r a Jc-zjTfffiPx-^^^^gC 1 2 10 

|E&.^;&^ (2 10, 110). mi^M (310, 19 
0) . -en^ncO^TcOfe;^^ (1. 0, 0. 0) , 
(0, 1. 0. 0) ^^cS^tt(^i;^vx-va>^^x. 
Ti^§. ifcS^7 2(l. ±^coj:^t;: (2 0 0, 2 0 

0) ^£:£±<^]M^^:L'. ll^l 0 0. 1 0 0 OEg:ftJ^ 

[0 0 3 4] ^ViT^Oo^b^}g^-r-&JSli^^ (IB 20 
^7 3) d^^m^n^^:. eioSSH^^tiffiliiggi 3(C 
iS^>n^o Jfiliiggl 3Tf^. JSli7"-:?^^}ta5l 2 ICS 

^<^T> ffiHSBl 3«i^^x-v3 >±^KgCi 4^gi!j 

[0 0 3 5] y^x->-a>4^gBl ±^CDJSli 
^'-^^^Slt®!?. ^4i;:^bfc7;^rfUXAlc=SEoT 

;iC-Cti-M<hLT. y=l 8 Oj^-S^^EH 

icoviTi^wr^, e:<o^S«l5 3ic^jLTf^. mmm 

iS^>5 5;«iM2 0 0. 1 8 0) t;'iO> CtX^^^x- 
V3>^i^ h;PcDj&^ (2 10, 110) t;0<^-r^i7 
(-10, 7 0) t.n.^. Z-fKOify^-z^By 

(4 1) ) ^(01t^^<0±^^\l (2 3 0//" (4 

1) ) hU^. ^^7^"V3>^^ ^;^CD^ilJSS:;&^fecr> 40 

1 oT^^^i-rna. ^!i;5?^^gn2/" {41} ^ 
&m\t (0. 2, 0. 8, 0) tu^. 

[0 0 3 6] mmmi&}S.S Sfj^i^-^iZ^CD^itt 

;l/±T.«5 7f}^i^:^^\Z^0^itr^J^^X<DmSt^:^^ 

T^f^±(o^mz^mr^. >fy^-y^y-<.^v% 

±r}^5 7ij^^'A\Z&<Dmtr^I^M. 3#gt4#@ 50 
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»^.^.5 9T*0, ^^(^ (2 4 0, 1 3 4)T*'5. 
S^.S7t}S.5 90mm\t^ {4 1} cin 

»/" {4 1} /5^^i;. ^SiSg±(o^st{c^^-r 
iinicj:oT^e>nfcM3. 2^^ ^^i^±xmmmtih 

[0 0 3 7] z,n\zm<&<Dmtj^M. i/yy'-yay 

h)i^<Dm^m2/' 14 1} \Z±m(D^^(DmS^/' 

14 1) /5^m\:rcmi 6, 4im^hmip^mr)m 
tz,ti!'A^\z:^i^^ti^. z.(Dmm^&^(D^mz 

n^-yf)^±^-^n. 1 5 lessen 

^ftyu>hx>i;>4{c2ie»n, TO^n-s. 
[0 0 3 8] i^±\z^Lrz:^m^m\^^^z.t\zj:'DX. 

'zn\Zt^ib^Z.ti)^X^^rcit>. >fy^ 

-y^y^i^mzmm'^z^tii'^x^^. 
[0 0 3 9] ^^\z. ^WR(rmmm^^m.(D%2(D%m 
<r>Y^m\z^\^xwmt^. z.o:>'m2(o%%(ow&\z^\i 
^mm^. m 1 ic^b;t±^(oii 1 cdhmcoj^^^i^^^ 

^^^2, m3\zm\.tM\(D%'^<Dwm^t.^mr^h^. 

i^T. ^2<D||ffic^J^ffilci5ft^i?'^x-i^3>:£^a5 

1 4 xz-Dwxmmt^. 1 c7)^ffi<^j^^TJi. 

y^x-v'3>:tlSggl 4t^. fi5]iiraj&^.©fe-^feO^ 
;i<D^2(^)||JfiC0|^^T'J5. Cin^^^^Jg±T*j6'£> 
[0 0 4 0] 09«, *%WCDp*?^fiKgg<Z)B2(0^ 

%<0Ym\z^\^^^yT'-yB y^^%<j^mv^<r>—m^ 

^4^. ^9 1. 9 2(i</^x-i^a>^^ 

9 3tt^^8i. 9^4\mmmM.. .^9 

5,96 l^JSli^i6^;fei:rXtS®^^T.^.. 9 7 «^ 9 

i^9 3a:<0^.. ^.9 8«^9 1 f-^SEiH 9 3 ^^^5 
b/c^J|^^i6|9 3t05^^,T*^. 
[0 0 4 1] ^9C0S81, S82fi. ^4lC^Lfc± 

iS^9 14oJ:^J$,^.9 2C0^><rTC0fifil<£c, . Ce t 
h^(D^<r>n7M^iSct\^. (c, -c, ) /Ac^ 

ni:i?'^x"S^3 h;ucofi$^^^^5'-5>3 y 
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d co«Si^a-— tf hmt)U 
[00 4 2] :;*CICS83, S84lC43ViT. mmmt&}^. 

^S«I9 3 ^3^:b-5.^9 7 .^.9 7 {t. 

om\t. .^9 1 (i:^^^9 3<^^Slr^^x-S^3 >^ 

i^h;i/^^s«i9 3<D/j:r«(^iES^^i;rcfii^^. ^.9 
^. tsiid. .^9 1 ^^^819 3<^Kgitji. ymmmoM 

^^(o^^^mcrzm^. j^.9 7(o^i^m\zm\zm^^ 
ffi*^js*#e.n^. S8 4(c:feViT. ^n^coj^^ffi^ 20 

^iCioT, ^^«S9 3±(^}Siii^te.s?.9 5T'COfe«l;6^ 

(-i?'^x-v3>Ai57 h;i/i:^^i||9 3(D?^-rAo^^ 

iOSfS^*5ckr;feM^^y^5^-v3>/^5^- 
>i:bTS 8 6T3aSlrabT»3><, ilcojTO^^ S 8 7 tc;fe 

V. mmmjj^9 6^mA,^t^(o^^mz^\'}^^y 30 

<D^»mommmx$>^, ^z.x\m7\z^Lrc^wii^ 
3^ii^^x^nrzh<otr^. rut>^. (2 0 0, 2 
0 0) ^i^±<Dm}ktL. <ii 0 0, MtiiQ oom^ 
mtfi^mmw$.9 4\zMbx. ^y^f-z^ay^m 40 

;^iM2 1 0, 110). ^MJ)^ (310. 190),^ 
n^nO;^.T<0fi;6^ (1. 0, 0, 0) . (0, 1. 

0. 0) tU^'^^<Difyy'-z^B>^m'rZ.tf}^m^ 

2i;:2ie.tiT«}t^n$, ^fc, wm^^\mm 
n \ 3ic3g?»n§. mrnnx 3\z^\\x. mm^r-^^ 
^%\2\z^m^xvx:\^^mm'f-^^^mx^xmmv^ 50 



) 4#B3¥1 1 -2 5 2 8 2 

14 

4 $:eit»bT^^x-v3 >lCi:^^Oo^<U^ff:^j: 
5- ^^x-V3 >4^£a5l 4l5y^x-V3 >x-:?^ 
^Sit^t). ^9lC^by^c7;i:3'UXAICt¥oT&^^ 

77 7 1 5iC:te^-r^. 

[0 0 4 6] y= 1 8 0;i^^^|g9 3tC*fLT(l, fiS 
l®Mfe#.9 5;&M2 0 0, 1 8 0 ) 
3>^^ K;KDS&.<i?. (2 1 0. 110)^^^J|9 3^ 
C0^Ji{^7 OT*^, ii^c. ^/^x->'3 
^^«89 3c^;i-rA<OjEftti4/5T*^^^e, 5t@c^> 

9 5<0xJ^g:d^^iai;. #i&n;tMl 5 4;0^ ^^x- 

V3 h;P(oiS;^.9 1 (cM^E;-r^^2E«i±o.'^.9 7 

<^xj@6gt?^j:^, r^^t^-e, .«9 7C0^S(^ (15 4, 
18 0) 

[0 0 4 7] i/^x-V3 h;^c^i)^i(Ig:;0^fe(DXiJ 

^^^e. 1 o^*je)?.nfc<h-r^i:. ^^^fig^c^i^^^- 

V3>^^h;P±T<D^j;^itgAg(i2^ (4 1} 

^tHC^^X"V3>^^?^ KJP^:^^ig|9 3 0^^^ 
:ft<?)^K<^2?&^ {4 1 ) /S^^^D^tfill 6. 4;0^. 
^'mi9 3<0'i5^\Z^\\X. ^^«ffi^O«^^^S«|9 

3(^3^.s?.;6^^:;^(0^^^ffi^c^«I^STcD^^i;i-So 
9 7 <o X tcfli:;*: JO A T c ^ <t o T > 

feCD^ft;.^(Ox^^CD^^^ 1 5 4, 1 7 0. 4, 1 8 

6. 8. 2 0 3. 2i:i^:JK^\zim^n^. z^tx^o^oy 

^{tj^f}^^tb^n^:::t\z. z,titmmmit^.^9 5<D^ 
mt^ttmr^. :iri\z^r>x. mmmihj^.9 5it3m 
i^(D^iRmmzm'rz,tif)^^f)^^. t.rz. mmmii^j^.9 

5X<D&,m\t (0. 2. 0. 8. 0) tfS:^. 

[0 0 4 8] cn\zm<&o)^{t.^M. 'Aomikm^<D 
m^^xommie. 4^ja^LTtj)<iag^^e»i-» 
*)mLX^<ct\z^^x. :k^\z^tb^ti^. fe<^^ 

{tj^if^mibi^tx^z:t\z. '^mmmmT.^.9 6 tit^ 
mm^T3S.9 6^mKrzmj^.xy=i8ou^M^ 

«I9 3(Difyy=-zy3>n^->a)^^^m^i^Tr 

^, z,<Dmm^&^(DM^mzMLxnuv ctx. m 

m^^9 4^<0ify^-zyByA^—>i}^^^-^tl. < 

-i^Ayyr 1 s\zwmt^n^. mm^ij^^z^i^n^ 
t. ^-z^nyy7ib<D^mt^v>hx,>i^>4iz 

[0 0 4 9] co^viz. m2<Dnm(omm\z^^^x 

ify'r-z^By^^mt^tztbizmcmm^m^j^ 
LffiEf §i2:-s^^fcC<. ifyy'-z^By/^^-xDmm 
%mmM^m^\Hfd\^izt^}st>^z.tf)^xt^rzib. ^ 
y^-y3>^Mm\zmm~r^z,tt)^xt^. 

[0 0 5 0] 0 1 2 ti. ^^mcDmmm^mmom 3 (o 

x$>^. m^. mitmm<D^^\z\mct^^^i4bx 
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[ 0 0 5 1 J 0 1 3 tl, *%WCDli»J^«KgcO^ 3 O 
^ffi£0J^^tC:felt§i?'^X-V3 >A^-><0±jSMS 

[0 0 5 2] }SliiM«9 4f^<0i?^^x-S/3>yt^-> 

^mwiz^^^^^^m^y = 2 0 0 Ti-sig^tc-i^v^ 

Ti^^r^, y==2 0 0?k^^lE||9 8tC^LT«. fiS 
liPiJS^;^^ (2 0 0. 2 0 0) ^h/cC-So ^yy'-yay 

^^h)i<ott^.^, (2 1 0, 1 1 0) t^^ng 8 

SlOM9 0tr, y^x— >3 h;i.i^^S9 8c^ 

iiiii&,<^.9 5coxj^gcoM2 1 Qf)^^m\:. ^v'f-y 

^13 8 30 

[0 0 5 3] y^x-v3 V)\^(o'i^ymf^^m\ 

^is^hl himhtxtzh-^^h. %\7M\t2f (4 
1} t*D> cni;:y^x-v3>^^ h;i/<h^^ll9 
8 <J>m^^<i:>mL<omir { 4 1 } / 5 ^£^i;;tM 1 
6. 4^t^lEiS±c^)^cofecD^{L^,iT<OSej8^7i^. 

ft^CO^^Jl 3 8, 1 5 4. 4, 1 7 0. 8. 1 8 7. 

2, 2 0 3. 6, • • (c*j6e>n^. 7L<oh 

fe<o^{b^.<D^c^^^>&^j6, ^-f >y^';/7r 1 6 

tC, }SliBli&.^.9 5C0i^g^&tfc6^b. }ffi®raj&^9 5;^/^ 

Jl4#iC0^<^M^(Cjgb. fifllt^ (0. 3. 0. 7, 
0) hU^. 

[0 0 5 41 ^*^^t>feco^fL'S^Tco^^&ira^-r'& 
^;tfecD^{b.'?.^}ffili^7.^.9 6^{tfe^L, }fli;^7>'^. so 
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9 6^£:®x.^^}ffiliM7^9 6 ^ T<0^^x- V3 
^->^&iiiaLT. y = 2 0 ^(0=^^mzm^^y^ 

-y^ yn^-y(o^mm'j'r^. 
[0 0 5 5] ^1 4f^. ^%m<Dmm^^^w<D'^Z(r> 
MMomBo^yy^-ya yA^-yo^^iHimoM:^^ 

±^^o<^y\zLx&(D^it}^m(Dmm^m:ky^ y 
/^yyr 1 6\z^mvx^<z.t\z^^x. mi4\z^ 

mm. t^t>t>M^^^-^tLx\^^^rzi5b. y^yn 
yyyi ^\z^m'^rix\^^^&<D^itj^m(Dm.mt-r^ 
rmcmtu-Dxi^^^. z.om^x\t. ^mi^mw^om 
mi)mtLrcr). iiM\z^^i^ti^m^\zhmm^mx 

[0 0 5 6] ^Tc. ±j&(D^o\zmmnT.^.^x0&<o 

^it}^.m<omm^:!^tbrz^h. ^yy^-yay^^hJl 

o^mmzmrzu\^^m^\z\t:^ e iz&co^itmomm 

^y^ynyyy 1 6\Z^nt^9!im^m\-f. ^yy"- 
ya y^^ h)l<Di^j^^f)^^m.^t.Xlzn^.'r^&<D^it 

.^.momm^r^xj^^x^i^^xh^^K comxit. 

y^yyr 1 6\z&(o^i\::^j^(Dmm^i»mvx\$)<m 
^BLtzij^. z,n\zm^T. ify'f-yBy'f-^t^h 
^^ikmi$.<D^f)^t}f}^^(ox\ 'f^^^m:^\^0miz^ 

^hXy-(ynyyr \ 6 tc«}$$-U-T;feV^T=bJ:V^« 
[0 0 5 7] z.(r)Xo\zhXy^ynyyr\^\z^m 

'^rifc^<D^^^M(o^m^m\^\ m^(D^^^mz-D 

V^T^?^^7^-V3>y^^->$:^^-r'5JC«l. iT±ai 

<D^v\Z\.X^y'r-yB y^^ hJViDi^mzn^-t^ 
^^^±co.^(Ox^S^^i?), y^ynyyr\z^n^ 
t\tz^^m\zMxx^<. MMom^x. mmw^^^.(o 

ifyy'-yB yn^-y^±^hUii^^mmi^j^.-^<D 
nm^m.UL. mmm^.\zmmi.tziD^(D^^m\z^ 
>3>A^">c^4f£^j^7-r^. z.<d^ 
o \z hxmmm$L 9 4 \z^'^t\^^-<x<DM,^m\z^\^ 
xifyy^-yay/^^-y^^^L. ^-v/^y^ri 

yyy 1 5<^rtmiyij>hx>>?>4lci^e>nWj^ 

[0 0 5 81 ^omsommommiz^Lrcm^^m^'^ 
^z.t\z^r:>x. mv/^^-yom^MLizmt^nin 

^ imxm^it^Ctfi^Xt^rztb. ifyy'-yay/^ 

^-y^Mmz^^t^ztft^x^^. ^tc. y-(yn 
yyy n-s fc itT$> -5 ^ . m^m 
mz^\^xh'm.mmum^riUy*i>m:t'^u < 

[0 0 5 91 ±m<Dmitj:\^^Lm3(Dmm(Dmm 
\z^n^^M:f^mx\t. mmmmov^oifyy'-yB 
yf)m^n^^^(D?^\z'D\.^xistmbrzi)^. m?i\ms 
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1 0UE\Z^Ur\t^yy'-z/3 >^i7 h)l^<Dtt^^. 
[0 0 6 0] 

mmLt^'^-^\tu<. ^^m::t\z^^m±<D^<D^ 
M'^omvo^Lmmtmmiz. ^v^-y^yn^- 

y^=^m5mz^^\^X^<tz^. a^comD'::>^<b 

m 2 ] if^m<m^'f^^^^(D% i (o%m(owmz 

im4] :^%m<Dmmm^mm<Dmi(Dnm<Dmm\z 30 
^^-hx$>^. 

m 5 ] ^^m<ommm&&m<Dm 1 omm(omm\z 



^\^^ifyT-y3 y^^^omi^o-mommmx^ 
^. 

Wi^B yo-mommmxh^. 
ms] i^^m(ommm^mm(Dmi(D^m<Dmm\z 
^n^ifyy'-yB yA^-y<D±0Si^m(DM{^m<Dm 
mmx&^. 

im 9 ] :^^m(Dmmm^mm<Dm 2 (Dmm(Dmm\z 

\z:td\i^ifyy^~y3 y^^^<DW}ff<D—m<Dmmmx 

mil] ^^m<Dm%m^mm<Dm2(DMm(o^m 
\z^\i^^ify^-yB yni^-y(D^mm(D^^m(D 
mmmx$>^. 

mi 2] ^^monmm^&m.(Dm 3 (D%m<Dmm 
^^i^y7.^LKm^<o-m^^'t^uv^mxh^. 

1 3 ] ^^m(om^m^^m(om 3 omMoy^m 
\z:^\^^^y^-yB yn9-y(D^^^m<D^^m(D 
wmmx$>^. 

o^yy'-yB yn^-y<o^m!^m<o^^m\z^\^^ 
y<ynv^r<osH%(r^-m<ommmx^^. 

la, 1 b-^^^7>hH-^«l. 2-^vVV-^. 

4-~fvyhx.y-yy^ 11-^^ 

MVrm. I 2-"mmy'-^^w^. is-mm^. 14 

"'^y5'-yBy±^m. i 5-^—y/\yyr. 16 
-y^ynyyr. 
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